Introduction
Down's syndrome (DS), which was first defined by LANGDON DOWN, is characterized by physical and mental abnormalities due to underlying chromosomal aberrations [1, 2] . In DS, susceptibility to infection is increased as a result of both specific and non-specific abnormalities of the immune system [3] [4] [5] [6] [7] [8] . It has also been demonstrated that in DS patients, the prevalence and severity of advanced periodontal disease are increased [9] [10] [11] [12] . The periodontal disease associated with DS is attributed to both endogenous and exogenous factors [13] .
In the different stages of periodontal disease, accumulation of neutrophils in the connective tissue, junctional epithelium and gingival sulcus is a characteristic morphological finding". A decreased number of neutrophils and impairment of their function both damage periodontal health". As shown in patients with juvenile periodontitis (JP), it has been demonstrated that patients with DS have impaired neutrophil chemotaxis[3, 8, 10] . A similar pattern and severity of periodontal destruction exists in patients with DS and JP, the lower and upper incisors, mandibular and maxillary first molars and deciduous molars and premolars being primarily affected [13, [15] [16] [17] The differences between the means for the two populations were evaluated statistically [23] Results
The clinical findings are presented in Table  1 occurs in connective tissue, the junctional epithelium and gingival sulcusi14'171. Therefore, functional defects of these cells and also a decrease in their number are hazardous for the maintenance of periodontal health. Furthermore, it has been suggested that neutrophil functions are related to the progression of gingivitis to advanced periodontitis. In the early phases of inflammation, an impaired neutrophil chemotactic response may lead to the establishment of destructive periodontal disease [14, 30] . It has also been suggested that in diseases where neutrophil function is impaired, such as neutropenia, lazy leukocyte syndrome, Chediak-Higashi syndrome, Papillion-Le Fevre syndrome, Job's syndrome, diabetes mellitus and DS, severe periodontal breakdown is usually present [14, 16, 17] . In the present study, random migration and chemotaxis of neutrophils were found to be significantly decreased in patients with DS, when compared with the healthy subjects ( Table 2) . Periodontal examination also revealed clinical signs of significant gingival inflammation (Table  1) . REULAND-BASMA et al.131] in a previous study of 2 siblings, one with DS and the other without demonstrated significantly decreased phagocytosis, killing and chemotaxis in peripheral blood and crevicular PMNs from the former. Furthermore, severe gingivitis was noticed in the patient with DS when oral hygiene attempts were discontinued, indicating an anomaly of specific and non-specific immune responses. These findings, together with the clinical signs of gingivitis, are consistent with the findings of the present study.
Izumi et al.1161 have suggested that the severity of periodontal breakdown in patients with DS is related to both poor oral hygiene and impaired neutrophil chemotaxis.
In different forms of periodontal disease (prepubertal periodontitis, juvenile periodontitis, rapidly progressive periodontitis), impaired neutrophil chemotaxis has been well demonstrated previously [29, 32, 33] . Severe periodontal destruction at an early age together with comparable alveolar bone loss and various degrees of impairment of the host response, are prominent features of both DS and juvenile periodontitis. SHAW AND SAXBY [34] have recently pointed out similarities of periodontal breakdown and diminished host response in DS and juvenile periodontitis patients. VAN DYKE [35] in a previous study concerning the mechanism of chemotaxis dysfunction in localized juvenile periodontitis (LJP) suggested that the reduction of Table 1 Clinical findings in DS patients and healthy volunteers Table 2 Neutrophil chemotaxis, random migration and chemotactic index values in DS patients and healthy volunteers chemotaxis in neutrophils of these patients was due at least partly to a reduction in the number of cell surface receptor sites for chemotactic factor. Direct association has also been demonstrated between neutrophil chemotaxis and the density of chemotactic binding sites.
Few data are available on the pathological mechanism of impaired neutrophil chemotaxis in DS. KHAN et al. [3] have attributed this to secondary defects in the leukocytes. Although the nature of this defect is still not clear, it may be related to the relatively shorter half-life of these cells in DS patients (3.7 h, compared with 6.6 h in normal individuals).
Since chemotaxis is an active energy-dependent function, decreased chemotaxis may also be related to a known enzymatic defect of leukocytes in patients with DS. BJORKSTEN et al . [36] have demonstrated a decreased serum zinc level associated with impaired neutrophil chemotaxis in DS patients, and found that 2 months of zinc treatment improved the serum zinc levels and chemotaxis values.
It appears likely that the increased susceptibility to infection in patients with DS reflects several abnormalities of immunologic function including defective leukocyte chemotaxis. Further studies will be necessary in order to clarify the exact nature of the defects in these patients and their role in the pathogenesis of periodontal disease and infections.
Conclusions
1. In patients with DS, compared with age-matched healthy subjects, signs of more severe gingival inflammation were noticed. 2. Neutrophil chemotaxis in patients with DS was significantly reduced. 3. Random neutrophil migration was significantly reduced in patients with DS, compared with the control group. 4. The severe gingival inflammation noticed in DS patients was attributed to impaired host defense factors, besides the existing local factors.
